INTRODUCTION
Hepatic encephalopathy (HE) is a dangerous complication affecting patients with liver cirrhosis.The reversible nature of this neuropsychiatric syndrome with its widespread cerebral changes suggests a metabolic mechanism.The brain is exposed to several neuroactive toxins, in particular ammonia, due to failed hepatic clearance or the abnormal peripheral mechanisms of the cirrhotic [1] . So ammonia plays a key role in HE and even the more recent theories that involve other agents also incorporate an increased ammonia level as an exacerbation factor [2] . Although kidney and muscle may liberate ammonia, most is of gut origin produced by action of bacterial flora on dietary protein and on epithelial and bacterial debris. Normally ammonia is extracted by the liver where it is used for synthesis of urea. In cirrhotics however, large quantities of ammonia reach the systemic circulation because of portal systemic shunting and impaired urea synthesis [3] . Bacterial urease enzyme contributes significantly to absorbed ammonia as a result of daily hydrolysis of 15-30% of total body urea [4] . Although this activity is usually attributed to faecal bacteria, the stomach, which possesses strong activity when infected with Helicobacter pylori, is considered as an alternative site. H. pylori are known to produce copious amounts of ammonia due to its strong urease activity many times greater than that of urease positive enterobacteria.
Urea readily diffuses from blood into the gastric lumen where, in the presence of H.pylori is hydrolyzed to ammonia leading to a rise in arterial levels in 50% of normal subjects and in virtually all cirrhotics [5] . It has been shown that the ammonia concentrations in portal and venous blood significantly increased after the instillation of 1 ml 10 7 colony forming units (CFU)/ml of H. Pylori in the stomach of cirrhotic rats, suggesting that the ammonia produced by H. pylori has a role in the pathogenesis of hyperammonaemia when this organism is widely distributed and is present in large numbers in the stomach, particularly in the presence of liver cirrhosis [6] . Blood ammonia levels were found to be higher in cirrhotic patients with H. pylori infection than in uninfected patients in some studies [7] . This finding was supported by some therapeutic trials on the effect of H. pylori eradication therapy on hyperammonaemia in patients with liver cirrhosis [8] .
PATIENTS AND METHODS
The present study was conducted on one hundred patients (50 patients with liver cirrhosis and hepatic encephalopathy and 50 patients with liver cirrhosis without hepatic encephalopathy).
They were choosen after taking written consent from out-patient clinic and in-patient department in Helwan Fever Hospital during the period from November 2013 to June 2014. 
RESULTS
Results of the present study can be summarized in the following:  Manifestations (symptoms and signs) of liver cirrhosis were present in the two groups of the study.  All grades of hepatic encephalopathy were represented in hepatic encephalopathy group (A).  As regarding symptoms halitosis and heart burn were significantly higher in hepatic encephalopathy group (A) than non-hepatic encephalopathy group (B).  On the other hand, there was no significant difference between the studied groups as regard dyspepsia, abdominal distension, nausea, vomiting, abdominal pain and dysphagia.  As regarding signs there is no significant difference between the studied groups.  Ultrasonographic features of cirrhosis were present in the two studied groups with no significant difference between them.  The mean values of serum T. Bilirubin in group (A) were significantly higher than that of group (B).  There were no significant difference between ALT mean values in the studied groups.
 There were no significant differences between AST mean values in the studied groups.  There were no significant differences between albumin mean values in the studied groups.  There were no significant differences between prothrombin concentration mean values in the studied groups.  Prevalence of H. pylori infection was significantly higher in group (A) than in group (B).
 Prevalence of H. pylori infection was significantly increasing with increasing the grade and severity of hepatic encephalopathy in group (A).  The mean ammonia levels were significantly higher in group (A) than group (B).  The mean ammonia levels were significantly rising with increasing the grade and severity of hepatic encephalopathy in group (A). Analysis of the studied hepatic encephalopathy group revealed a 14(28%) of the patients were grade I hepatic encephalopathy, 14(28%) of the patients were grade II hepatic encephalopathy, 12(24%) of the patients were grade III hepatic encephalopathy and 10(20%) of the patients were grade IV hepatic encephalopathy. There is a significant difference between hepatic encephalopathy group and non-hepatic encephalopathy group as regarding (halitosis and heartburn) while no significant difference as regarding the other symptoms. There is no significant difference between hepatic encephalopathy group and non-hepatic encephalopathy group as regarding signs (pallor, jaundice, lower limb oedema, splenomegaly, etc…)  NS =not significant. S = significant  Total bilirubin was significantly higher in hepatic encephalopathy group than non HE group.  ALT and AST were not significantly high in HE group as compared with non HE group  Albumin was not significantly lower in HE group than non HE group  Prothrombin concentration was not significantly lower in HE group than non HE group Prevalence of H. pylori infection in the studied groups (patients of liver cirrhosis with and without hepatic encephalopathy) was 70%, (liver cirrhosis with hepatic encephalopathy was 80% and liver cirrhosis without hepatic encephalopathy was 60%) i.e. prevalence of H. pylori infection is significantly high in HE group than non HE group (P Value < 0.05) Prevalence of H. pylori was higher in grade III more than other grades i.e. 64% of grade I were positive, 78% of grade II were positive, 91% of grade III were positive and 90% of grade IV were positive.
Prevalence of H. pylori was found significantly increasing with the severity of hepatic encephalopathy (Graph 2). The normal range is 15-45moml/l, there is significant increase of blood ammonia level in hepatic encephalopathy group 82.14 ± 47.9 moml/l, as compared with non hepatic encephalopathy group 36.44± 17.9 as described in Table 9 .
The blood ammonia level was significantly increased in HE group than non-HE group (P value was<0.05 Significant). 
DISCUSSION
Hepatic encephalopathy represents a reversible decrease in neurologic function linked to cirrhosis by several mechanisms; the explanation of which still remains to be fully elucidated [12] .
One of the initial hypotheses advanced to explain hepatic encephalopathy pointed to a key role for nitrogenous by-products of protein breakdown absorbed from the colon and reversed into portal circulation. In the setting of portosystemic shunting, portal blood flow is diverted away from the liver into the vena cava, and hepatic encephalopathy could be due to the cytotoxic effect of ammonia, a key intermediatein nitrogen and protein metabolism produced by the normal intestinal bacterial flora [13] .
In cirrhotic patients, H. pylori infection is associated with hepatic encephalopathy, especially in younger patients with decompensated liver disease [13] .
Gastric Helicobacter pylori infection is believed to be associated with a higher risk of hepatic encephalopathy among patients with cirrhosis of liver [14] .
H. pylori is known to possess a urease activity, and therefore, might be an important source for ammonia production. Hepatic encephalopathy, in certain settings, could deteriorate due to this enhanced amount of ammonia [15] .
Infectious diseases are now being implicated frequently as the cause of diseases that have been considered previously to be of non-infectious aetiology. Infection by H. pylori is one of them [16] .
H. pylori is also associated with coronary artery disease, cerebrovascular disease, growth retardation in children, and Raynaud's phenomenon [17] .
The role of H. pylori as a cause of hyperammonaemia in patients with liver cirrhosis has still not been fully clarified [18] .Few studies have investigated this issue and found that H. pylori infection was significantly more frequent in patients with encephalopathy than without [13] .
In an interventional study, Zullo, et al. revealed a decrease in ammonia levels in patients treated by hydroxamic acid, an inhibitor of bacterial urease, while no changes were reported in the noninfected patients [19] . However, in a different situation, these were not confirmed by Vasconez et al. [16] .
Siringo et al. reported a very high prevalence of H. pylori infection in cirrhotics, compared with blood donors (p<0.0005) in Italy [20] .
In our study, we observed a significantly high prevalence of H. pylori among the hepatic patients with or without hepatic encephalopathy with higher prevalence in hepatic encephalopathy group (A) (80% positive), than non-hepatic encephalopathy group (B) (60% positive). Fan et al. found a higher seroprevalence of H. pylori in Chinese hepatic patients than in controls matched for age and socioeconomic status. The study was performed on 360 hepatic patients and 100 controls, the result was 72% seropositive in hepatic patients and 39% seropositive in control group [21] .
In our study, there was a significantly higher prevalence of H. pylori and blood ammonia levels among the hepatic encephalopathy group (A) than non hepatic encephalopathy group (B). Prevalence of H. pylori was 80% positive in hepatic encephalopathy group (A) and 60% positive in non hepatic encephalopathy group (B), and mean blood ammonia levels were: 82.14 ± 47.9 mmol/l for group A (liver cirrhosis with hepatic encephalopathy), and 36.44 ± 17.9 mmol/l for group B (liver cirrhosis without hepatic encephalopathy). Our results were nearly similar to the results of Fan, in china which was 78% in hepatic encephalopathy group and 56% in hepatic patients without hepatic encephalopathy [21] .
Sethar et al. reported that the frequency of H. pylori antibodies in patients presenting with porto-systemic encephalopathy due to liver disease is higher than control group .Seventy-six patients of porto-systemic encephalopathy due to liver diseases were selected . They were evaluated for hepatic encephalopathy grade, out of 76 patients who presented with porto-systemic encephalopathy, 59 (77.6%) had a positive H. pylori antibody test [22] .
A study performed by Si J et al. in China to determine whether liver cirrhosis associated with H. pylori infection will induce increased serum ammonia. The mean levels of serum ammonia in the cirrhotic group with H. pylori infection were 142.2 +/-13.35 mmol/L. They were increased significantly as compared with cirrhotic patients without H. pylori infection (37.23 +/-7.04 mmol/L), so H. pylori infection can induce an increase in serum ammonia in patients with liver dysfunction [23] .
The results of our study are in agreement with their results, as there was a positive correlation between prevalence of H. pylori and hepatic encephalopathy. As well as prevalence of H. pylori and blood ammonia levels were found significantly increasing with the severity and degree of hepatic encephalopathy, which suggests that H. pylori infection may have a role in the pathogenesis of hepatic encephalopathy.
These findings do not correlate with the results of Guillermo et al. In their study they found H. pylori seropositivity in hepatic encephalopathy grade I (77.63%), grade II (78.13%), grade III (100%), grade IV (75%) [24] .
In a study performed by Yang et al., three hundred and sixty-eight cirrhotic patients were enrolled. They observed that H. pylori infection aggravates the blood ammonia concentration and hepatic encephalopathy in cirrhotic patients. This study correlates with our study where there was a positive correlation between prevalence of H. pylori and hepatic encephalopathy [25] .
A systemic review performed by Bang-Li Hu et al. surveyed twenty studies that explored the role of H. pylori in HE pathogenesis, eleven of which evidenced that the prevalence of H. pylori is higher in HE patients,while the evidence of nine studies failed to find that blood ammonia level was higher in H. pylori positive cirrhotic patients than in negative patients [26] .
Chakrabarti et al. found no significant correlation between gastric juice ammonia concentrations and arterial ammonia levels in the study of 66 hepatic patients. The data suggest that liver impairment remains conclusive in ammonia disposal in patients with cirrhosis, whereas H. pylori infection does not seem to play a major role in the pathogenesis of hyperammonemia in these patients [27] .
Also, in the study performed by Zullo et al. in Italy, who focused on the relationship between H. pylori, plasma ammonia levels, and intellectual function in cirrhotic patients. Forty-seven cirrhotics with latent or mild hepatic encephalopathy were enrolled in the study. This study failed to find a relationship between H. pylori, plasma ammonia levels, and psychometric testing scores in cirrhotic patients with latent or mild hepatic encephalopathy [28] .
The reduction in blood ammonia levels after H. pylori eradication found in some studies has been attributed to a nonspecific effect of antibiotic therapy on ammonia producing gut flora rather than H. pylori eradication [29] .
CONCLUSION
In conclusion; although colonic bacteria are considered to be the main source of ammonia and the major pathogenic factor for hepatic encephalopathy, H. pylori may be an important co-factor for pathogenicity of hepatic encephalopathy, based on being more prevalent in patients with chronic liver disease especially with hepatic encephalopathy.
